Abstract Fanconi's Anemia is primarily an autosomal recessive genetic disorder characterized by congenital abnormalities, defective haematopoiesis leading to bone marrow failure and increased risk of development of Myelodysplastic syndrome, acute myeloid leukemia and solid tumours. Chromosomal instability can be demonstrated by breakage caused by alkylating agents and forms the basis of diagnosis. Our patient presented with structural deformities associated with features of bone marrow failure in form of pancytopenia. Bone marrow analysis and flow cytometry done on aspirate was suggestive of MDS. He subsequently progressed to frank acute myeloid leukemia and succumbed to the illness. The case is being reported for its rarity especially, Fanconi's Anemia associated with monosomal karyotype (one monosomy plus one more structural abnormality).
Introduction
Fanconi's Anemia is an inherited Bone marrow failure syndrome characterized by varying degree of bone marrow failure, birth defects and predisposition to Myelodysplastic syndrome (MDS) and acute leukemia [1] . First description of Fanconi's anemia (FA) dates back to 1927 when Fanconi described three brothers who had pancytopenia and birth defects. Since then, more than 1,000 cases of Fanconi's Anemia have been reported in World's literature. Exact frequency in India is not known. The prevalence of FA is estimated to be 1-5 per million, and heterozygous carrier frequency is estimated to be 1 in 300, although the true frequency is probably higher. It is a chromosome instability syndrome with cellular hypersensitivity to interstrand DNA crosslinking agents such as cisplatin, mitomycin C(MMC), diepoxybutane (DEB), and melphalan [2, 3] . Treatment with these agents causes increased chromosome breakage in cells derived from patients with FA [4] . Here we present a rare case of Fanconi's anaemia who developed MDS followed by frank leukemia and was detected to have complex cytogenetic abnormalities.
Case Report
A five year old boy, product of a non-consanguineous marriage was referred to our tertiary care centre with complaints of easy fatigability, progressively increasing pallor and gum bleeding of six months duration. There was no associated history of fever, jaundice or blood transfusion. Examination revealed a conscious, cooperative child with normal vital parameters. He had severe pallor. However there was no icterus, lymphadenopathy or pedal edema. The child had a triangular face with mongoloid slant, frontal bossing, epicanthal fold in both eyes, depressed nasal bridge and partial syndactyly (both sides second and third toes fused) (Fig. 1a, b) . There was hyper pigmented patch over right shoulder (Café-au-lait) (Fig. 1c) . On anthropometry the child was found to be in 3rd percentile for height and head circumference and 50th percentile for weight. Systemic examination was essentially within normal limits. Investigations revealed Hb-5.7 g/dl, MCV-95 fl (femtoliters), RDW-14.5 %, Reticulocyte-1.5 %,TLC-3,800/ll, DLC-N20L79M01 and Platelets-40,000/ll. Peripheral blood smear showed macrocytes with normocytic normochromic red cells, leukopenia with lymphocytosis and thrombocytopenia. His biochemical parameters were within normal limits with serum LDH-368 U/l (normal range 200-400 IU/l). Bone marrow aspiration yielded cellular smears with dyserythropoiesis (nuclear budding, multinuclearity and megaloblastoid nuclei in 35 % of erythroid cells) and dysmyelopoisis (hypogranularity and nuclear hyposegmentation in 35 % of myeloid cells). Megakaryocytes were reduced. Blasts constituted 13 % of all nucleated cells and on cytochemistry were myeloperoxidase positive. Final opinion on bone marrow was Myelodysplastic SyndromeRefractory anemia with excess Blasts (MDS-RAEB-II) (High grade Myelodysplastic Syndrome) (Fig. 2a) . A flow cytometric evaluation (Beckman Coulter FC 500, Miami, USA) was done which showed two population of blasts, one with monocytic differentiation and another were myeloblast. The myeloblast were positive for CD45, CD34, CD13, HLA-DR and MPO. The blasts with monocytic differentiation were positive for CD34, CD45, CD14, Cd13, CD11c and HLA-DR. Gating strategy was CD45 versus SSC.
The chromosomal breakage study was performed as per the International Fanconi Anemia Recommendation. The reporting was done on peripheral blood lymphocytes after exposure to Di-epoxybutane exposure (DEB). Karyotype showed increase in chromatid breaks in the form of gaps/ endoreduplications/radials and the number of breaks per cell ranged from 16 to 25 %/cell (normal control range was (Fig. 3a) . The conventional karyotype was performed on peripheral blood of the patient using standard protocol and Roswell Park Memorial Institute medium (RPMI media). The cultures were studied after minimum of 72 h and 20 metaphases were analysed. Aneuploidy was found in 12 out of 20 metaphases in form of monosomy 7.
Trisomy 21 was seen in at least eight out of the 20 metaphases [Karyotype -47, XY, ?21, -7] (Fig 3b) . A final diagnosis of Fanconi's anaemia with clonal chromosomal abnormalities and MDS (RAEB-II) was given. Patient was managed conservatively and was kept under close follow up, however within a short span of two months he converted to acute myeloid leukemia (AML-M4) (Fig 2b) . Cytochemistry was done on the peripheral smear and [3 % blasts revealed MPO (Myeloperoxidase) positivity and at least 20 % blasts showed positivity in combined dual esterase test. The bone marrow showed more 60 % blasts of myelomonocytic lineage and flow cytometry showed strong positivity with CD33 and CD14 (a strong monocyte lineage marker).
Repeat cytogenetics could not be done. He succumbed to his disease within a week thereafter before treatment for leukemia could commence.
Discussion
Patients with FA show extreme clinical heterogeneity. The median age at diagnosis is 6.5 years for male patients, and 8 years for female patients, although the age at diagnosis ranges from birth to 48 years. The median survival age has improved to 30 years in patients reported between 1991 and 2000. The common congenital defects seen in patient with FA includes short stature (51 %), abnormalities of the skin (55 %), of upper extremities (43 %), head (26 %), eyes (23 %), kidneys (21 %), and ears (11 %) and developmental disability (11 %) [3] . However the physical abnormalities may be absent or subtle. The most common haematological malignancies seen in patients with FA are myelodysplastic syndrome and AML. Our patient had dysmorphic facial features, syndactyly and Café-au-lait spot who developed MDS followed by acute myeloid leukemia.
Patients with FA are also susceptible to solid tumors such as head and neck squamous cell carcinoma (HNSCC), gynecologic squamous cell carcinoma (SCC), oesophageal carcinoma, liver tumors, brain tumors, skin tumors, and renal tumors [5] .
Many hematologists are familiar with Fanconi anemia (FA) as a cause of childhood-onset aplastic anemia. The hematologic complications of FA have also been extensively reviewed. Patients with FA develop bone marrow failure typically during the first decade of life. The actuarial risk of developing bone marrow failure is 90 % by 40 years of age. The median age of patients who develop cancer is 14 years for acute myelogenous leukemia (AML), 13 years for liver tumors, and 26 years for all solid tumors. AML is the initial presentation in approximately one third of published cases of FA with AML [6] .
Our patient presented with pancytopenia with evidence of MDS-RAEB-II who subsequently transformed into AML-M4 within a period of two months. The most frequently reported chromosomal abnormalities in FA-associated AML are monosomy 7, gain of 1q and gain of 3q while t(8;21), t(6;9), inv(16) (p13q22) and trisomy 8 are sole findings in de novo AML [7, 8] . A study identified a high incidence of chromosome 3q abnormalities in bone marrow cells of patients with FA. Gain of 3q is strongly associated with a poor prognosis. In our patient peripheral blood analysis for chromosomal breakage exhibited tri-radial and complex figures and cytogenetic studies showed monosomy 7 and trisomy 21.
Treatment of FA cells with DNA cross-linking agents, such as DEB causes increased chromosome breakage and marked G2 accumulation. The DEB-induced chromosome breakage assay (DEB test) is widely used as a standard diagnostic test for suspected cases of FA and should be preferred over mitomycin-C.
The management of patients of FA has also been a medical challange. For BM failure, androgens and hematopoietic growth factors are effective in many cases but most patients with FA become refractory to these agents. For such patients hematopoietic stem cell transplantation (SCT) is performed, provided a donor is available. The outcome of SCT has improved over the years [9, 10] . Stem cell transplantation is often effective treatment in bone marrow failure in FA. In the patients with MDS/AML, it is best to proceed to a SCT rather than chemotherapy. As a new modality of therapy, gene therapy will be an option in the future [11] .
Conclusion
This case has been reported here due to the unusual presentation of Fanconi's anemia presenting with features of MDS and progressing to AML within a short period of two months. Morever he was found to have two congenital genetic abnormalities i.e. monosomy 7 and trisomy21. In such cases haematopoietic stem cell transplant (HSCT) is the only successful treatment option available.
